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LETTER OF TRANSMITTAL. 


U.S. DeparrMeNT oF AGRICULTURE, 
BuREAU oF SoILs, 
Washington, D. C., November 29, 1913. 


Sir: The accompanying report and soil map cover the survey of 
Cherokee County, Kans., one of the projects undertaken by the 
bureau during the field season of 1912. This work was carried on in 
cooperation with the Kansas State Agricultural College and Experi- 
ment Station, and the selection of this area was made after conference 
with State officials. 

I recommend that the report and map covering this work be pub- 
lished as advance sheets of Field Operations of the Bureau of Soils 
for 1912, as provided by law. 

Respectfully, Mitron Wuirney, 
Chief of Bureau. 

Hon. D. F. Houston, 

Secretary of Agriculture. 
2 


CONTENTS. 


Page. 
Sor, SURVEY OF CHEROKEE County, Kansas. By Percy 0. Woop, or THE 
U. S&S. DeparrMent or AaricutrursE, and R. J. THRocKMORTON, OF THE 
Kansas State AGRICULTURAL COLLEGE........---------+----++- 2-200 -> 5 
Description of the area... ..... 22-22-0222 02 eee eee terre 5 
Climate. . 0.20.22. 222-22 eee teeters 9 
Agriculture. .......2.-2 22-00-2022 2 eee eee eect teeter tee 10 
Soils... 2.222. ee eee eee eee eee eee renter tree 13 
Cherokee silt loam. ......-2..----2-02 2-00-2202 eee eect ett 17 
Oswego clay....- 0-222-222-2462 e cree e eee cect eee e terete ee 19 
Oswego silty clay loam........-.------+-- +--+ -- 52s c er tere reeset 20 
Bates silt loam... ...-.. 222-22 eee eee eee 21 
Bates loam. ......-..-----2-- ee eee ee ence tee eee t ett 22 
Bates fine sandy loam.....-.-.--------+-- +++ 2-222 terre teeter eee: 23 
Bates very fine sandy Joam......-------------++ 2+ e+e rere ere cette 24 
Summit silt loam.........-...---.---200- eee eee eee cee 25 
Clarksville stony loam. ....---------------- beeen e eee cee eee eee 26 
Crawford silt loam. .....2..--.----2- 2-22-0022 eee eee eee eee eee ee 27 
Osage clay......-22 22-02-22 eee ee ert eee ee etree teeter eee 27 
Osage silty clay loam... -....-.----2-0 202-2 e eter etre cece terest 28 
Osage silt loam. ........--- 2-22-2222 e eee ee ee rere teense 29 
Osage loam....----- 2222-2. 022 e eee cee rece tt tees 30 
Neosho silt loam..........----20- 20-2 e cece eee cet ere reece eee 31 
Huntington silt loam..........- 2-2 + +2 +2222 eee eet etter 33 
Holly silt loam. ....-...---- 22-2222 ee ener eee reser eee 34 
Robertsville silt loam.......--..-.--------- 220+ eee eee cece erent ee 84 
Riverton silt loam. ...-..-------- 2-22-22 eee eee eee eee eer 36 
Riverton gravelly loam....-...------------- 220s c rete eee reese 38 
Shawnee silt loam.....-..-.-- +2220 2-20 eee eee eee 39 
Meadow......-------0---- eee cece eee eee teen eee eee 39 
Summary. ...-.---------- 2-202 eee eet e teeters 40 
ILLUSTRATIONS. 
FIGURE. 
Page 
Fig. 1. Sketch map showing areas surveyed in Kansas.........-.--.-----+--- 5 
MAP. 


Soil map, Cherokee County sheet, Kansas. 


SOIL SURVEY OF CHEROKEE COUNTY, KANSAS. 


By PERCY O. WOOD, of the U. S. Department of Agriculture, and R. I. 
THROCKMORTON, of the Kansas State Agricultural College. 


DESCRIPTION OF THE AREA. 


Cherokee County is situated in the extreme southeastern corner 
of the State of Kansas. It is bounded on the east by Jasper County, 
Mo., on the south by Ottawa County, Okla., on the west by Labette 
County, and on the north by Crawford County, Kans. It forms an 
almost perfect square, being slightly over 25 miles from east to west 
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Fic. 1.—Sketch map showing areas surveyed in Kansas. 


and 234 miles from north to south. The county comprises 585 square 
miles, or 374,400 acres. 

While it consists mainly of residual prairie country, Cherokee 
County includes the western extension of the Ozark uplift, which 
constitutes the southeastern part of the county, comprising an area 
of only about 35 square miles. There is a general range in elevation 
from about 780 feet to something over 1,100 feet above sea level. 
An elevation of 890 feet at Columbus has been definitely established. 
Most of the upland part of the county consists of undulating to gently 
rolling prairie, with an average elevation of 850 to 900 feet. There 
are occasional ridges and hillocks. The stream bottoms and terraces 
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are generally level. In general the county consists of a broad plain 
with, broad, shallow, flat-bottomed valleys along the larger streams. 

The county includes two drainage divisions, which are comparable 
in size. They are separated by a divide which is most prominent 
from near the Oklahoma line to Columbus. The western part of the 
county is drained by the Neosho River and the eastern part by Spring 
River. The Neosho River enters the county at about the center of 
the west county line and, following a meandering course, leaves it 
at a point about 4 miles east of the southwest corner. Its principal 
tributaries are Lightning, Deer, Cherry, and Fly Creeks. These 
streams flow in a southwest direction, and, with Tarr and Fourmile 
Creeks, which head about 5 miles from the Oklahoma line and flow 
south, drain the entire western half of the county. Spring River 
enters the county at a point about 3 miles north of the center of the 
east county line, and leaves it about 5 miles west of the southeast 
corner. With its principal tributariles—Cow, Shawnee, Brush, and 
Willow Creeks from the west, and Short, Shoal, and Killaboo Creeks 
from the cast—this stream drains the eastern half of the county. The 
main tributaries of Spring River from the west flow in a southeast 
direction. The large creeks radiate from the center of the county, 
and the two rivers converge toward the center, uniting a few miles 
south of the State line, eventually flowing through the Arkansas 
River into the Mississippi. All but the largest streams are dry most 
of the summer. Spring River is fed by springs in the limestone hills 
of the Ozarks, and the water is practically always clear. The Neosho 
heads in and flows through prairie country, and is usually muddy, 
with soft bottom and banks. It has a very low gradient of only about 
1.09 feet per mile, and this, with its winding channel and the immense 
volume of water it often receives, causes frequent floods. Nearly 
two-thirds of Neosho Township and about a third of Lola Township 
are subject to overflow. In Spring River also overflows are frequent 
but do not cover nearly as much territory as those of the Neosho. 
The larger creeks have comparatively wide bottoms, and these, as 
well as the river bottoms, are inundated after heavy rains. 

The land forming Cherokee and Crawford Counties was originally 
the property of the Cherokee Indians. White settlers entered the 
region as early as 1835. Owing to unsettled conditions, however, 
permanent settlement and improvement did not begin until 1872. 
Cherokee County was first known as McGee County, the name being 
changed in 1860. The county was not organized, however, until 
1866. 

The first settlers were mainly from the northern and central States, 
the majority from Indiana and Illinois, and many from Pennsylvania, 
New York, and Ohio. They were generally without capital and 
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dependent on their own efforts and the natural resources of the 
country for a living, many of them deriving an income from hunting 
and trading with the Indians. By about 1872 agriculture had become 
important, and for a number of years this was the leading industry. 

Tn 1877 coal was discovered and mined at Secammon, and from that 
time to the present coal mining has steadily increased. Cherokee 
County and Crawford County produce the great bulk of the coal 
mined in the State. The present coal workings in Cherokee County 
are situated in the north-central part in a region extending from a 
point a short distance north of Columbus in a fan-shaped area 
with a width of about 13 miles along the north county line. Rich 
deposits of zinc and lead were discovered near Galena in 1877. 
Since that time the mining of these minerals has had a remarkable 
growth. The locality where these minerals are found is confined to 
the Spring River district, extending for a distance of about 15 miles 
from the southeast corner of the county north along the State line 
to the vicinity of Lawton and for only a short distance west of 
Spring River. The richest workings are found in the bottoms of 
Spring River and the valleys of its principal tributary streams from 
the east and their contiguous draws. This section forms part of the 
Joplin district, which is the richest zinc-producing region of the 
United States. All the lead and zine mined in Kansas are produced 
in this corner of Cherokee County. 

The coal and zine industries create a large nonagricultural popula- 
tion, and are responsible for the building and development of a 
number of small towns and villages. These industries have a stimu- 
lating effect on agriculture, as they furnish a large local market 
especially favorable to the development of specialized agriculture, 
such as truck growing, fruit growing, and poultry raising. 

According to the 1890 census, the population of Cherokee County 
was 27,770. In 1900 it had increased to 42,694, and in 1910 it is 
given as 38,162. Even during this decade there was an increase of 
5 per cent in the rural population. This was more than offset by a 
decrease of 10.6 per cent in urban population, due largely to abnormal 
conditions in Galena. The population is again steadily increasing. 
There is a large foreign-born element, most of the European countries 
being well represented. 

Columbus, with a population of 3,064, is the present county seat, 
although Galena, with a population of 6,096, is the largest town in 
the county. It is in the lead and zinc country and is entirely depend- 
ent on lead mining for its existence. The principal towns of the coal 
district are Weir and Scammon, each of which has a population of 
something over 2,200; Mineral, with a population of about 1,770; 
and Corona, with about 1,000 inhabitants. Roseland, Mackie, 
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Stippville, and Turck are typical small mining towns, and Crestline, 
Neutral, Melrose, Faulkner, Hallowell, and Sherwin Junction are 
small agricultural villages. Baxter Springs, with a present popula- 
tion of 1,598, was at one time a close rival of Columbus for the county 
seat and was one of the most important towns in the southwest. 

The first railroad transportation in the county was furnished by the 
Kansas City, Fort Scott & Gulf Railroad, which was completed from 
Kansas City to Columbus in 1870, and soon afterwards extended to 
Baxter Springs and Galena, and to Joplin, Mo. The St. Louis & 
San Francisco Railroad later acquired this road, and built another 
line from east to west across the center of the county in 1876. In 
1886 and 1887 a branch of the Missouri Pacific was constructed 
through the county, running in a northeast-southwest direction from 
Cherokee, Crawford County, to Chetopa, Labette County. In 1894 
a branch of the Missouri, Kansas & Texas Railway was built from 
Parsons to Mineral, and in 1901 this was completed through Columbus 
and Galena to Joplin. The Kansas City Southern Railroad traverses 
about 3 miles of the northeastern corner of the county, and a branch 
of the Frisco touches the same corner. A new line, the Missouri, 
Oklahoma & Gulf Railroad, which will practically parallel the Frisco 
from Galena south through Baxter Springs, is now being constructed. 

In addition to the excellent railroad facilities, the county has good 
interurban trolley service. The Joplin & Pittsburg Railway Co. 
operates half-hourly cars from Columbus north to Pittsburg, Craw- 
ford County, and beyond, and hourly cars on a branch line from 
Scammon to Mineral, which line is to be extended to Parsons. A 
line from Pittsburg to Joplin parallels the Kansas City Southern 
track in the northeastern corner of the county. Galena is the west- 
ern terminus cf the Southwest Missouri Electric Co.’s line, which 
runs to Carthage, Mo., via Joplin. 

The county highways are in only fair condition. In general, there 
is considerable room for improvement. A few miles of sample road 
have been constructed to demonstrate that excellent roads can be 
built and maintained by grading and ditching, without using any 
other material than the local soil. Many miles of road in and near 
the zine district have been greatly improved by a top dressing of 
‘‘chats’’ or fine limestone chips from the zinc mines. This material, 
when packed by rollers or by ordinary travel, makes good roads. 
The main bridges are kept in fair repair, but many of the culverts and 
small bridges are in poor condition. 

The school facilities of Cherokee County are excellent. All of the 
towns have one or more good schools, Columbus having five, includ- 
ing a county high school, and Galena four. Jn addition there are 
over a hundred country schools distributed throughout the county. 
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The local markets for the agricultural products of Cherokee County 
are good, and in addition to these the county is in direct communi- 
cation with Kansas City and with St. Louis. 


CLIMATE. 


The climate of Cherokee County is not typical of Kansas nor of any 
of the four States which practically meet at the southeastern corner 
of the county. Situated in the extreme southeast corner of the State, 
it has the greatest amount of rainfall and probably the longest grow- 
ing season of any county in Kansas. The mean temperatures for the 
different seasons, as given in the accompanying table, indicate that 
the average winter is mild, and that the average summer is not ex- 
cessively hot. The temperatures from which these averages are 
derived vary greatly. The lowest temperature recorded in the win- 
ter season, 28° below zero, and the highest winter temperature, 80° 
above, both occurring in February, give a range of 108° for the winter 
season. <A range of 88° for the spring season, of 63° for the summer 
season, and 103° for the fall season show the lack of uniformity that 
may be expected. The lowest temperature recorded, 28° below 
zero, and the highest recorded, 110°, give an absolute range of 138°. 

Light falls of snow are common in the winter, but they are usually 
of short duration. Outdoor work ean usually be carried on through- 
out the winter with but few interruptions. 

Like those of temperature, the records of precipitation vary greatly. 
The average annual precipitation of 45.12 inches is higher than that of 
any other county in theState. The total precipitation for the wettest 
year is 58.30 inches and for the driest year is 29.62 inches. It is inter- 
esting to note that the records for the wettest year show that some of 
the driest months occurred in that year. The means for the seasons, 
however, show that the precipitation is fairly well distributed through- 
out the year, and that over half of the total occurs in the spring and 
summer, during the growing season. In spite of the fact that the 
seasonal means show that the greatest amount of precipitation occurs 
in the summer season, being 15.50 inches, or over a third of the annual 
total, periods of drought are by no means uncommon, and crops 
frequently suffer from lack of moisture. 

Records at Columbus covering a period of 16 years show the average 
date of the last killing frost in the spring to be April 6, and the average 
date of the first killing frost in the fall to be October 22, giving an 
average growing season of 198 days. 

The table following gives the normal monthly, seasonal, and annual 
temperature and precipitation as recorded at the Weather Bureau 
station at Columbus for a period of 18 years, 1891 to 1908, inclusive. 
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Normal monthly, seasonal, and annual temperature and precipitation at Columbus, 
Cherokee County, Kans. 


Temperature. Precipitation. 
Month Total Total 5 
. amount amount Snow 
Mean. tbsolute bsoltite: Mean. for the for the average 
“ . . driest wettest depth, 
year. year. 
oF, oF, oR. Inches. Inches. Inches. Inches. 
December.......-..--.- 35,8 78 -—9 2.37 2.01 10.50 4.3 
January ....-..--------- 33.1 73 —16 1.95 1.10 1.23 4.3 
February............... 33.0 80 —28 2.15 1.90 0.13 3.9 
Winter......----- 34.0 |......------)0---- 22 - ee 6.47 5.01 11.86 12.5 
March......-.-.--.----- 46.1 90 6 | 3.47 1.70 1.97 1.2 
April....22.22222222---- 56.5 | 91 | 20 | 4.08 4.43 0. 50 0.3 
May....--.. cee eee eee 65.9 94 29 | 6.34 | 4.05 4.10 |.-.-..---- 
| : 
Spring..-......... I 56.2 |....222222-- ee 18.89 | 10. 18 6.57 1.5 
June... 2... ee eee cence 74.1 99 44 6.30 4.25 
July. lee ee cece 77.8 10 52) 52h 3.15 
August.....2.......222- 77.4 104 41 3.99 2.19 
1 et 
Summer.......... 6.4 | oe ceeceeeeefeeeeeee eee | 15.50 9.59 25.94 |... 
r — ; = : 
September........-.-.-- 71.0 107 32 | 3.90 0.41 10.12 |.---22 2... 
October... 2222... 58.9 99 | 24 | 3.03 1.47 0.32 0.1 
November. .........2..- 45.8 87 4 ! 2.33 2,96 4.19 0 
Fale BRB Lee bo leceeaeeees 9.26 4,84 14.63 Li 
: | a — a) —— — —_. 
Year. 56.3 | 110 —28 45.12 29. 62 58.30 15.1 
AGRICULTURE. 


Agriculture was the primary object of the early settlers of Cherokee 
County. The great stretches of rolling prairie, with trees only in 
the bottoms and along the creeks, encouraged the development of 
agriculture, and until 1877 it was the only industry engaged in. 
With the discovery of coal and lead and zinc, agriculture ceased to be 
the dominant factor except in certain parts of the region. The land 
in many instances is held at comparatively high prices because of the 
‘known or supposed presence of mineral deposits; and many farms, 
among them some of the best in the county, are owned by mining 
companies and leased to tenants with the reservation of the right to 
begin mining operations at any time. The fact that many farmers 
know and many more suppose that they have mineral on their land, 
and that the mineral will some day yield them a good income, leads 
them to take less interest in the permanent improvement of their 
farms and in the diversification of crops than if they expected always 
to depend solely on farming. The relative importance of the three 
leading industries of the county, based on the value of the total 
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products, is shown by the following: In 1911, the last year for which 
figures are available, the value of the coal mined in Cherokee County 
wag $2,956,171. The value of the lead and zinc mined in the same 
year was $1,428,318, giving a total mineral output valued at 
$4,384,489. The total value of agricultural products for the year 
1899, as given by the 1900 census, was $1,470,753, and the value of all 
crops for the year 1909, as given in the 1910 census, was $1,939,206. 

Broadly, the agriculture of the county consists mainly of general 
farming, with corn, wheat, and hay the leading crops, the greater 
part of the surplus of these being sold. Corn and wheat have been 
the principal crops of the county since its earliest settlement. Early 
in the history of the county cotton was produced in small quantities 
for a few years, but owing to the uncertainty of the seasons and 
labor difficulties cotton growing was soon discontinued. Flax for a 
time was a profitable crop, but a decline in yield due largely to the 
disease known as flax wilt and to lack of proper rotation caused the 
virtual abandonment of this crop. Kafir, milo, cowpeas, millet, and 
alfalfa were introduced in later years, but never became important. 
Sweet potatoes are grown to some extent, but the acreage is not 
nearly as large as the climate and adaptability of certain soils to this 
crop would seem to warrant. 

The central, south-central, northeastern, and entire western parts 
of the county are the agricultural sections, with the northeastern 
and northwestern townships, Pleasant View and Sheridan, leading. 
The following table, compiled from the 1910 census, gives the acreage, 
total production, and average yields of practically all the crops 
grown in Cherokee County in 1909: 


crop. Acres. | Total pro-| Average 

Bushels, | Bushels. 
C0) | ees 89,107 | 1,869,552 20.9 
Wheat... 0... ec cee cece eee cee ee enters eee tena ners eenet ences 24,270 344, 398 14.2 
CO) aS 10, 315 281, 827 28.3 
Kafir and milo...... 2.0... .2 222-222 ce eee nce nee ence eeeee nee e nee 941 9, 480 10.0 
Potatoes... 0.2.22 e eee eee eee ee ce ee eee eee ee cee eee nen eeeees 722 56, 651 78.4 
Barley..-.....- 22-22-2222 ence eee eee eee eee eee cena nee nenee 302 4,821 16.0 

Pounds, | Pounds. 
Broom COrmM....2 02220222 eee eee eee enn nee eeeee 31 11, 000 358.0 

Hay and forage: Tons. Tons. 

Wild or prairie... 2.0.22... 00.0002 22 cece eee cece eee eee eee teens 29,921 33, 462 1.12 
Timothy ...-....2. 20202-2222 e eee eee eee tenes 3,021 3,013 -99 
Timothy and clover... 2.0.2... 2.2.2 2.2--2 20 e eee eee ee eee eee eee 2,975 3, 750 1.29 
Millet. ..... 0.0202 o eee eee ee cee ee ee eee teen nett eee eeeeneee 893 1,500 1.68 
Alfalfa... 2. cc cece eee eee cece cece ence cere eee ence eases eaeeeeereree 97 .237 2,44 


Corn and winter wheat are the staple crops, together with wild or 
prairie hay. The wheat, as a rule, is stacked in the field, and as soon 
as thrashed it is hauled to the railroad. In many cases where wheat 


12 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1912, 


is the money crop no rotation is practiced. In some instances wheat 
has been grown continuously on the same field for over 20 years, 
and sometimes continuously since the sod was first broken. Wheat 
growers commonly apply from 80 to 150 pounds of some form of 
bone-meal fertilizer per acre, and it is a common opinion that such 
applications materially increase the yields. Winter wheat is usually 
grown, some of the favorite varieties being the Red Curl, Golden 
Straw, and German Amber. Where a rotation is practiced it com- 
monly consists of corn, followed by oats, and then wheat for several 
years, returning to corn. Few cattle are fed, it being more common 
to sell the grain. Comparatively little clover is grown, except on 
the limestone soils of the northwest corner of the county. Little 
grass is sown, most of the hay being cut from the prairies. 

Grain and hay are the money crops of the county. Kafir is being 
more widely grown, particularly on the sandy loams, as this crop 
withstands drought better than Indian corn, and makes excellent 
feed. Several small broom factories afford a market for the broom 
corn grown. Owing to the labor involved this crop is not produced 
extensively. 

The production of alfalfa is largely confined to the front lands and 
lighter soils along the Neosho and its larger tributaries, although it 
has proved successful on typical upland soils, where, however, inocu- 
lation, lime, barnyard manure, and tile drains were important fac- 
tors, none of which seems necessary in the bottoms. In the bot- 
toms, however, the success of alfalfa without lime, inoculation, or 
artificial drains is more than offset by the uncertainty of the crop, 
due to overflows. 

Dairying is practiced on only asmall scale, but is being extended. 
Usually the cream only is sold, the butter factory at Columbus, 
through its substations, being the principal market. Silos are being 
built, largely of concrete. 

In the aggregate the raising of horses and mules is quite an im- 
portant industry in Cherokee County. Though the individual herds 
are not large, nearly every farmer raises a few. The 1910 census 
reports 11,142 horses with a value of $1,013,587, and 2,455 mules, 
with a value of $269,094, in the county. The raising of beef cattle is 
not common, and hogs and sheep are not raised to any great extent. 

Japan clover, or lespedeza, grows wild on many of the soils of the 
county, particularly in the southeastern and eastern sections. No 
attempt seems to have been made toward its cultivation, and its 
value as a pasture and forage plant is evidently not appreciated. 
Lespedeza is a leguminous plant, naturally adapted to acid soils. 

Field tests indicate that the soils of Cherokee County, almost 
without exception, are acid, and the type of agriculture commonly 
practiced tends to aggravate this condition, while no attempt at 
correction is made. The soils consist largely of silt loams with 
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heavy subsoils, and this combination naturally causes unfavor- 
able drainage conditions. Another cause of poor drainage is the 
absence or low content of organic matter, resulting from constant 
grain growing with no adequate return to the soil. The majority 
of wheat growers burn the straw, and the manure produced is but 
a fraction of what should be applied. As a rule the soil is com- 
pletely saturated in times of heavy rainfall and retains but little 
moisture for use during periods of drought, so that the growing crop 
is subjected to a series of unfavorable conditions which result in 
diminished yields. Practically all of the soils in the county are in 
need of lime, to correct acidity, the incorporation of organic matter, 
both in the form of manure and by turning under instead of burning 
the straw, to improve the physical condition and to increase the water- 
holding capacity of the soil, deeper plowing, improvement of drain- 
age, rational and systematic rotations, and a consistent practice of 
seed selection. 

The raising of small fruits is becoming an important industry in the 
vicinity of Columbus. Strawberries and various bush berries are 
being grown in increasing quantities. Nearly every farm has a few 
fruit trees, but large orchards are rare. ‘There are but two or three 
commercial orchards in the county. 

Modern machinery is quite commonly used throughout the county. 
Improved riding plows and cultivators, up-to-date drills and binders, 
and gasoline hay presses are displacing the less efficient machinery 
formerly in use. In many cases the farm machinery is neglected, 
owing to the lack of adequate farm buildings. 

According to the census of 1910 there are 2,721 farms in Cherokee 
County, having an average size of 118.6 acres, with an average of 
105.3 acres improved. Of the land in the county 83.3 per cent is in 
farms and 88.8 per cent of the farm land isimproved. Of the farms 
53.1 per cent are operated by the owners, and of those operated by 
tenants 581 are held under the share system, 371 are rented for 
cash, and 256 for both shares and cash. 

Farm labor is comparatively plentiful through haying and harvest- 
ing times, when under the system of farming commonly practiced 
such labor is most needed. Many men employed as helpers and 
drivers in the mines through the winter work on the farms in the 
summer, particularly during the busy periods. 


SOILS. 


Cherokee County comprises large areas of soils topographically well 
suited to farming. The county lies almost wholly within the Western 
Prairie region, only the extreme southeast corner extending into the 
Ozark region. The upland soils are all residual, or formed from the 
immediately underlying rocks, which, with the exception of the 
cherty limestone of the Ozark section, belong to the Pennsylvanian 
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division of the Carboniferous and consist of interbedded shales, sand- 
stones, and limestones, with the shales predominating, sandstones 
next, and a comparatively small amount of limestones. These rocks 
are all sedimentary, but their original horizontal position has been 
altered and they now dip slightly to the northwest. Erosion has 
accentuated these differences in elevation. The different rocks, dif- 
ferent-textured rocks of the same kind, and combinations of the 
rocks under the process of weathering and erosion have given rise to 
the various residual soils of the county. 

A soil series embraces soils of the same origin and having the same 
range of color in the surface section with subsoils of about the same 
general characteristics. Each series includes a number of types, 
which differ from one another in texture or in relative content of 
clay, silt, and sand. 

The soils of Cherokee County fall into two main groups: (1) 
upland, or residual soils, and (2) bottomland, or alluvial soils. 

In the following table the soils are grouped according to origin: 


Group. Parent rock or material. Soil type or series. 
Cherty limestone (Ozark)......-.-...-- Clarksville stony loam. 
Prairie limestone.........-..----.---4 Crawford silt loam. 
Shales, sandstones, and limestones... ..- Summit silt loam. 


Bates fine sandy loam. 


Residual soils. .2Sandstone and arenaceous shales. .... - Bates very fine sandy loam. 


Bates loam. 
Bates silt loam. 
Shales (light brown to gray).........--Cherokee silt loam. 
Oswego clay. 
Shales (dark gray to black). ...2..+... [oe oe clay loam. 


Prairie material (gray to whit- 
ish soil). 
Prairie material (brown soil). Shawnee silt loam. 
Ozark material, with some 
prairie material (gray to }onervite silt loam. 


Neosho silt loam. 


Terrace soils 


feces 4) whitish soil), i il 
Ozark material (brown soil, iverton silt loam. 
Alluvial soil: reddish subsoil, gravel sub- Riverton silt loam, shal- 
Alluvial soils. . stratum). ow phase. 
Riverton gravelly loam. 
Prairie material (gray to Pick ho ace. 
First bot- color). st . 
toms (re- Ozark and prairie materiall ito 
cont. alla 4. (light-gray soil). y- 
: {Ozark and prairie material|;;. tinet 
vium). (brown soil). \ untington. 


Meadow...............----2- 


Of the residual soils two series are derived from limestone, the 
Clarksville, represented by one type, from the cherty limestone of 
the Ozark region, and the Crawford, from the chert-free limestone of 
the Great Plains region. Another series, the Summit, represented 
by but one type in the county, is derived from both shales and lime- 
stones of the Great Plains region, while the three remaining upland 
series, the Bates, Cherokee, and Oswego, are derived from the shales 
and sandstones of the prairic country. Four types of the Bates, one 
of the Cherokee, and two of the Oswego series were mapped. 
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Of the alluvial soils, three series, the Osage, Neosho, and Shawnee, 
are derived entirely from reworked prairie material. The Osage 
series, embracing four types, includes first bottom; and the Neosho 
and Shawnee, with one type each, second bottom or terrace soils. 
The remaining alluvial soils are derived from materials from both the 
Limestone Valleys and Uplands province and the Great Plains region. 
They are of comparatively small extent in the county. The first- 
bottom soils in this group are the Holly and the Huntington, each 
represented by one type, and the terrace soils, or second bottoms, are 
the Robertsville and Riverton, with one and two types, respectively, 
the silt loam of the latter having a shallow phase. 

A geological section of the county would show a series of rocks 
as follows: Proceeding from the southeast corner of the county these 
are, first, a flmty or cherty limestone, then sandstone overlain by 
shale, then a higher sandstone outcropping in the vicinity of Colum- 
bus, giving rise to the high, sandy hills extending roughly in the form 
of the letter S to the east and south of Columbus. Another series of 
shales, interspersed with thin sandstone beds, is next encountered, 
and at the top, in the northwest corner of the county, a series of 
Coal Measure limestone beds, which are not flinty, and which have 
shales mixed with them. 

The relation existing between the soils and this grouping of rocks 
is plain. The cherty limestone in the southeast corner of the county 
gives rise to the Clarksville stony loam and partly to the shallow 
phase of the Riverton silt loam. The formations next occurring, 
shales over sandstone, give riso largely to the Bates silt loam, and 
where the shales are less influenced by the underlying sandstone, to 
Cherokee silt loam. The next formation in the geological section, 
the sandstone outcropping near Columbus, weathers down into the 
loam and sandy loams of the Bates series. The location of these 
comparatively massive sandstones can be plainly traced by the nearly 
unbroken belt of the Bates loam and fine sandy loam occurring on 
the east, southeast, and south of Columbus. The next series of shales, 
with thin sandstone beds, gives origin mainly to the Cherokee silt 
loam. In the last division of the section, the limestone and shale 
beds of the northwest corner of the county, the Summit and Crawford 
silt loams and the Oswego soils are encountered. 

The Osage soils, found in the bottoms of practically all the streams 
rising in or flowing through the prairie soils, attain their best develop- 
ment along the Neosho River and its main tributaries. These soils 
are subject to frequent and prolonged overflow, but in favorable sea- 
sons are very productive. The Osage silt loam is the predominating 
member of this series, although the Osage clay has rather a large 
development in the southwest corner of the county. 

21560°—14-—-3 
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The Holly silt loam is a light-gray, poorly drained soil occurring in 
small areas in the Spring River bottoms. The Huntington silt loam 
is a brown bottom soil found along the same stream. Both of these 
types are influenced by material from the cherty limestones of the 
Ozarks, as well as some wash from the prairies. They are both sub- 
ject to overflow. Of the two, the Huntington is the better drained 
and the more desirable for agriculture. 

The Neosho silt loam is a terrace or second-bottom soil, most of 
which borders the Neosho River and the lower parts of its main 
tributaries. It is a light-gray soil, with a stiff, plastic clay subsoil, 
low in organic matter. The substratum contains chert and limestone 
material washed from areas farther up the river. It is used mainly 
for wheat and grass, to which it is best adapted. 

The Shawnee silt loam is very similar to the Neosho in origin and 
relative position, but differs in color of both soil and subsoil. It 
occurs as a low terrace along Cow Creek. 

The Robertsville silt loam occurs on well-developed terraces along 
Spring River. It is a light-gray soil with a drab plastic clay subsoil 
resembling that of the Neosho, but derived largely from the cherty 
limestones of the Ozarks. It is an uncertain soil, being very sensi- 
tive to excess of moisture or drought. It is not extensive. 

The Riverton series occupies terraces adjoining the Spring River 
bottoms, and also old high terraces, now much eroded, which occur 
at a distance of 5 miles from the river in this county. Two types 
of this series were encountered, the gravelly loam and silt loam, with 
a shallow phase of the latter. The series is characterized by the 
brown soil, reddish-brown to red subsoil, and the substratum of cherty 
material which occurs at varying depths. 

The following table gives the name and relative and actual extent 
of each of the soils of Cherokee County: 


Areas of different soils. 


Soil. Acres. | Cet Soil. Acres. | Per 
Bates silt loam..........2...---- 91,584 24.5 || Oswego silty clay loam......_.. 6, 656 1.8 
Cherokee silt loam... 74,816 20.0 |; Shawnee silt loam...........-.. 6, 208 1.7 
Osage silt loam...... 30, 976 8.3 ;| Clarksville stony loam.......... 4,160 1.1 
Osage loam... 2.2.2.2 eee eee 27,520 7.3 || Robertsville silt loam... . _ 3,008 -8 
Neosho silt loam......-...------ 27,520 7.3 || Riverton gravelly loam......... 2,624 :7 
20, 032 5.3 || Bates very fine sandy loam..... 1,664 4 
16, 384 4.4 || Oswego clay........2...22.22.-- I, 664 A 
Riverton silt loam..............- 9, 408 } 42 Crawford silt loam 1, 472 4 
Shallow phase..... 6,528 Meadow........------- -- 1,344 4 
Osage clay..-......---- 18, 632 3.6 || Holly silt loam.......- - 1,344 4 
Bates fine sandy loam. vee 9,664 2.6 —_ 
Huntington siltloam.........-.- 8,448 | 2.3 OC 374, 400 |... .---- 
Osage silty clay loam...........- 7,744 2.1 
1 Jt 
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CHEROKEE SILT LOAM. 


The Cherokee silt loam, to a depth of 10 to 12 inches, consists of an 
ashy-gray, floury silt loam. When dry the soil is almost white, but 
with increasing moisture it becomes much darker in color. The 
subsoil is a silt loam, nearly white in color, containing slightly more 
clay, and usually being somewhat more compact than the surface 
material. In places this subsurface layer is very high in silt, contain- 
ing but little material of other texture. It varies from 2 to 12 inches 
in depth, occasionally being absent altogether, but typically it has 
a depth of 4 to 8 inches. It is often mottled with rusty-brown 
ferruginous material. Underlying this nearly white subsurface, and 
beginning abruptly at about 14 to 18 inches, is a tough, plastic, waxy 
heavy clay, of a dark-drab color, usually mottled with red. With 
increasing depth, this red mottling usually gives way to yellowish- 
brown and grayish colors, while the dominant color remains a drab, 
and the material is consistently a tough plastic clay to a depth of 36 
inches and more. 

The type has a rather close resemblance to two other soils of the 
county, the Neosho and Robertsville silt loams, both of which are of 
alluvial origin, but the Cherokee silt loam is undoubtedly residual 
from fine-grained shales. It is locally called ‘white ashy land,” 
owing to its light color and ashy texture, or “hardpan land,” because 
of its tough, impervious subsoil. The deep phase of this type, where 
the subsoil is encountered at greater depths, is considered the more 
desirable. In some cases, where the surface and subsurface soils are 
each of considerable depth, the subsoil may be 2 feet or more from 
the surface. 

The topography is flat to gently undulating. As a whole the type 
is more nearly level than any other soil in the county, with the excep- 
tion of those of alluvial origin. It also occurs on long very gentle 
slopes, where it is an undulating prairie soil, with occasional level 
areas. Any change in elevation from that normal to any given area 
of this type is accompanied by a difference in the soil. Usually a 
change to a slightly higher position means the passing into a different 
soil type, usually the Bates silt loam. The type usually adjoins the 
more rolling Bates soils, but also grades, often almost imperceptibly, 
into the Neosho silt loam. Sometimes level areas of the Cherokee silt 
loam are surrounded by soils of more rolling topography, thus giving 
the type a basinlike appearance. 

The Cherokee silt loam is an important soil in Cherokee County, and 
this is the first place in which this series has been mapped. Itis known 
to occur, however, over a much larger area in southeastern Kansas, 
southwestern Missouri, and northeastern Oklahoma. The type has 
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its main development in the center of the county. Smaller areas are 
encountered in every township, with the exception of Garden. Its 
area in Lowell Township is very small. 

The Cherokee silt loam is derived from the disintegration of 
argillaceous shales. Where influenced by other rocks, for instance, 
the fine-grained sandstones, soils of other series, such as the Bates, 
are formed. 

There is a small development of the Cherokee silt loam near the 
common corner of Pleasant View, Mineral, Crawford, and Shawnee 
Townships, which if of sufficient extent would have been mapped as 
a phase of the main type. In its main characteristics this local 
variation corresponds with the typical soils, being similar in color 
and texture of the surface and subsurface soil and in denseness and 
plasticity of the subsoil. It differs only in the color of the subsoil, 
which is brown rather than drab. 

Drainage is one of the great problems connected with the type. 
Tts level to very gently sloping topography, the lack of organic 
matter, and the tough, dense, almost impervious subsoil combine 
to produce unfavorable drainage conditions, which can be best 
corrected by the installation of tile drains. 

The Cherokee silt loam is a typical prairie soil, and in its natural 
state supports a good growth of the various wild prairie grasses and 
weeds. It is largely used for the production of prairie hay, of which 
1 ton to the acre is the average yield. The next important crop 
grown is wheat. The yield varies considerably, but averages about 
15 bushels per acre. Oats should do well, but the crop is uncertain, 
largely because of unfavorable moisture conditions. Only poor to 
fair yields of corn and kafir are secured. The type is not naturally 
as well suited to corn as to grass and wheat. 

The Cherokee silt loam is in need of lime, organic matter, and drain- 
age, and until these are supplied, at least in part, the present low 
yields will continue. Tiling is the best means of remedying present 
drainage conditions. Following the establishment of good drainage, 
heavy applications of lime should be added to correct the acidity 
and improve the physical condition of the soil. Alfalfa and red 
clover may then be grown profitably, and with a judicious rotation, 
including some crop to furnish organic matter, preferably a legume, 
a permanent improvement in this soil will result. 

Typical areas of the Cherokee silt loam can be purchased for $25 
to $60 an acre, depending largely on location. 

The following table gives the results of mechanical analyses of 
samples of the soil, subsoil, and lower subsoil of this type: 
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Mechanical analyses of Cherokee silt loam. 


Number. | Description. 


Fine Coarse | Medium Fine | Very fine F 
gravel, sand, sand. sand. sand, Silt. Clay. 
Percent.) Per cent.| Per cent.| Per cent.) Per cent.| Per cent. | Per cent. 
381303........ Soil. .........2.- 0.3 0.7 0.9 1.9 8.2 84.3 44 
381304........ Subsoil.......--. 8 1.4 4 L4 8.1 81.2 6.6 
381305.....-.. Lower subsoil... 0 0 22 75 3.2 46.9 49,1 


OSWEGO CLAY. 


The soil of the Oswego clay to a depth of 16 to 20 inches is a black, 
heavy, plastic clay, grading into a dark yellowish brown, sticky, 
plastic clay, which in the lower portion contains some black oxide 
of iron material. Occasionally the lower subsoil, from about 30 to 
36 inches, contains large quantities of gypsum crystals, and in other 
localities limestone fragments are found at about 26 to 28 inches, 
becoming more numerous with increasing depth. The type lies 
below the Summit silt loam and Oswego silty clay loam, and occupies 
level to very gently sloping areas usually adjoining streams and draws. 

The Oswego clay is practically confined to the northwestern 
corner of the county, in the region of the dark-colored calcareous 
shales and thin-bedded Carboniferous limestones. In origin it is 
residual from these rocks. The influence of the shales, however, 
greatly outweighs that of the limestone. The soil usually contains 
very little lime, and in many places has an acid reaction. It is locally 
known as ‘‘black limestone Jand.” 

The heavy, dense character of both soil and subsoil prevents or 
greatly retards percolation of water, and with the level topography 
causes poor drainage. Tile drains are necessary for the effective 
utilization of this soil, and the drainage would be greatly aided by 
heavy applications of lime, which tends to flocculate the minute soil 
particles, thus promoting a more rapid and easy movement of water. 
Such treatment not only aids percolation ‘and the removal of surplus 
surface water, but also greatly improves moisture conditions in times 
of drought by allowing and aiding an upward movement of water from 
the deep subsoil. This upward movement of water, effected by capil- 
larity, also brings up plant food from the subsoil, ordinarily unavail- 
able to most plants. 

Fairly good yields of the ordinary farm crops are secured on the 
Oswego clay. Corn ordinarily yields 30 to 45 bushels, wheat 15 
to 20 bushels, and oats 30 to 40 bushels per acre. Three cuttings 
of alfalfa are made, with an average yield of about 1 ton each. It is 
rather difficult to obtain a good stand of alfalfa on this soil, because 
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of heaving and freezing out, due to its dense structure and the large 
amount of water it retains. Much of the type is in pasture and 
mowings, because of the difficulty experienced in plowing and culti- 
vating. Great care is required in these operations with respect to 
moisture conditions. If plowed when too wet the soil forms clods 
which can only be broken with difficulty, and is practically worthless 
until the following year. When thoroughly dry it cracks badly. 


OSWEGO SILTY CLAY LOAM. 


The Oswego silty clay loam consists of a dark-brown to black silty 
clay loam, which has a depth of 16 to 18 inches, and is underlain by a 
dark-brown to black, stiff, tenacious clay. The subsoil is generally 
mottled with yellow or rusty brown. It is characterized by the 
presence of calcareous and ferruginous concretionary material, and in 
typical situations by fragments of limestone. 

This soil occurs in small areas and as bands on gently sloping to 
nearly level areas bordering small streams and drainage ways. It 
lies below the ridges and slopes occupied by the Summit silt loam and 
Bates silt loam, in positions similar to that of the Oswego clay, which 
it closely resembles. Its most extensive development is in the north- 
western part, but it is also found bordering small stream courses 
over a large part of the county. In typical areas in Sheridan Town- 
ship the soil is nearly black in color. A slightly lighter phase is 
found in places, as in the areas about a mile and a half south of 
Neutral, in section 20 of Spring Valley Township, in the vicinity of 
Scammon, and in section 30 of Sheridan Township. This variation 
has a dark-grayish to grayish-brown surface soil, but in other respects 
it is similar to the main development of the type. 

The Oswego silty clay loam is residual from dark-colored shales 
which in some places, particularly in and near Sheridan Township, 
contain calcareous material or very thin-bedded limestone. Even in 
such situations the resulting soil is but little influenced by the calcare- 
ous material, except in the deep subsoil where limestone fragments 
may occur. Like the Oswego clay, it is locally known as “ black lime- 
stone land,’’ from its dark to black color, and the occasional presence 
of calcareous fragments in the lower part of the section and on eroded 
spots, such as stream banks. 

Owing to the flat to very gently sloping surface, the heavy soil, and 
the almost impervious subsoil, the natural drainage is poor. The soil 
cracks badly when dry and is subject to heaving in winter. When 
plowed too wet, large clods form. The type is difficult to cultivate. 
While slightly easier to handle than the Oswego clay, the same prac- 
tices suggested for the improvement of that soil apply to the silty 
clay loam. 

Much of this type is in permanent pasture, to which in its 
present condition it is best adapted. All the ordinary farm crops 
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of the region, however, are grown on it to some extent, the slightly 
lighter phase especially being under cultivation. Corn produces 30 
to 40 bushels, wheat 18 to 22 bushels, oats 30 to 35 bushels, and 
prairie hay about 1 ton per acre. Three cuttings of alfalfa are 
usually made, with a total yield of 24 to 3 tons of hay. Alfalfa 
grows without inoculation or lime, but artificial drainage is essential 
to prevent serious damage from heaving and freezing in the winter 
and early spring. The Oswego soils of this county have not been 
handled with sufficient regard for the problems incident to such 
heavy soils. With the improvement of drainage, the application of 
lime, and the occasional turning under of a green crop, to improve 
the internal water movement and the water-holding power and 
general tilth of these soils, they will prove to be among the strongest 
and most productive and desirable of the county. 


BATES SILT LOAM, 


The soil of the Bates silt loam, to a depth of about 10 inches, 
is a grayish-brown to brown silt loam. It does not have the floury 
feel characteristic of the Cherokee silt loam. This is doubtless due 
to a slightly higher content of organic matter and very fine sand. 
The surface soil is underlain by a grayish-brown, brown, or yellowish- 
brown silt loam to friable silty clay loam, which extends to a depth 
of about 18 inches, where it changes to a yellowish-brown silty clay, 
usually mottled with red. Sometimes this red mottling continues 
through the remainder of the 3-foot section, but it usually gives 
way to gray or drab, the lower subsoil in such cases being a mottled 
yellowish-gray and drab silty clay. This subsoil is not plastic and 
waxy like that of the Cherokee and Oswego soils, but is rather 
friable or brittle. When thoroughly dry, however, it is quite hard. 

The Bates silt loam is the most extensively developed upland 
soil of the county. It occupies the slopes and crests of low ridges, 
the topography being undulating to gently rolling. It is a typical 
prairie soil, both in topography and vegetation, and is found in all 
the prairie sections of the county, with its greatest development in 
the northern townships, including Ross, Mineral, Cherokee, and 
Pleasant View, and in the section between Baxter Springs and 
Columbus. Over the remainder of the prairie country it occurs in 
smaller bodies, being closely associated with the Cherokee silt loam, 
occurring both above and below this soil, and almost invariably 
occupying the slopes bordering the streams and draws, even when 
these occur in large areas of the Cherokee soil. 

The Bates silt loam is residuad from soft shale, with some minor 
influence from fine-grained soft sandstones. Small shale fragments 
are often present in the subsoil, and on the surface of slopes where 
the soil covering is thin. 
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The mellow surface soil, rather friable subsoil, and generally 
rolling topography produce fair natural drainage over this type. 
Some areas which adjoin or are lower than bodies of the Cherokee 
silt loam are kept in a more or less saturated condition from seepage 
water, but these areas, which are usually of small extent, could 
easily be improved. 

The Baies silt loam is generally considered a desirable farming 
soil. Jt is more easily handled than the Cherokee or Oswego soils, 
can be kept in better physical condition, and is better drained, 
warmer, and earlier. Its subsoil is heavy enough to hold fertilizers 
without leaching. It is commonly used as a corn and potato soil, 
where a choice can be made, wheat and grass being more commonly 
grown on the Cherokee silt loam where bodies of both soils occur 
on the same farm. The ordinary yield of corn is about 30 bushels; 
of wheat, 15 to 18 bushels; oats, 30 bushels; and prairie hay, 1 ton 
per acre. Some kafir and cowpeas are grown. The latter crop 
should be grown more extensively. 

This type has a value of $25 to $60 an acre, depending largely on 
improvements and location. 


BATES LOAM, 


The Bates loam is closely associated with both the silt loam and 
the fine sandy loam of the same series, and is a variable type both 
in color and texture. To a depth of about 6 to 8 inches the soil 
consists of a grayish-brown to brown loam to silty loam, the color 
becoming much darker with increase of moisture content. The 
texture may vary from a light loam to a silty loam over small areas. 
The surface material typically grades through a yellowish-brown 
friable loam into a friable fine sandy clay loam or fine sandy clay at 
about 14 to 18 inches. The subsoil is often mottled with bright 
yellow and red. In places it grades into a buff silty clay, carrying 
large quantities of fine sand. Rock is usually encountered at 15 to 30 
inches; it is almost always found within the 3-foot section, the soil 
being shallowest on the slopes. 

The type is residual from sandstones and arenaceous shales. It is 
often found as an intermediate type between the higher lying fine 
sandy loam and the lower lying silt loam of the Bates serics. Where 
the underlying rock is near the surface, numerous small fragments 
and chips of shale and sandstone are found scattered over the surface 
and throughout the soil, particularly in the subsurface and subsoil. 
On the slopes larger rock fragments are often distributed over the 
surface. 

The Bates loam has a rolling topography. It occupies the crests 
of rather wide ridges and the slopes bordering higher areas of 
the fine sandy loam. The loose, open structure and the rolling 
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topography render the drainage good, and the soil is mellow and 
easily worked. Owing to the open character of the soil and to the 
fact that the underlying rock occurs at shallow depths, the type is 
rather susceptible to drought, and for this reason deeper plowing 
should be practiced and the supply of organic matter increased by 
the application of stable manure and the plowing under of green 
crops. 

The type is used for general farm crops, and yields are fair in 
favorable seasons, but low in seasons of scant rainfall. For this 
reason kafir is a favorite crop. 


BATES FINE SANDY LOAM, 


The soil of the Bates fine sandy loam consists of a grayish-brown 
to brown or reddish-brown fine sandy loam to a depth of 6 to 14 
inches. This grades through lighter colored material of about the 
same texture into a fine sandy clay loam to fine sandy clay at 10 to 16 
inches. ‘The subsoil, while compact, is friable, and usually the sand 
content increases with depth until bedrock is encountered. The sub- 
soil is mottled with red, yellow, and yellowish brown, the colors 
becoming more intense with depth. A stratum of yellow, red, and 
brown sandy material, which is really rotten rock, often immediately 
overlies the rock. The bedrock is encountered at depths varying 
from 10 to 80 inches, depending largely on the slope. Chips and 
fragments of the parent rock are frequently present in the subsoil, 
and are sometimes found in the upper part of the soil section and on 
the surface. 

The type is residual from the fine-grained sandstones which outcrop 
at various places in the county and to some extent from arenaceous 
shales. These rocks, although not of great hardness, have resisted 
weathering more than the surrounding shales, and the resulting 
topography is rolling to ridgy or hillocky. A chain of these stony 
hillocks extends in the form of the letter S to the southeast and south 
of Columbus, the resulting soils being largely the Bates fine sandy 
loam. In other parts of the county their occurrence is confined to 
small, isolated areas. The fine sandy loam usually occupies the 
higher ridges and steeper slopes. The soil on the steeper slopes 
usually has a high content of rock fragments of varying sizes, often 
to such an extent as to interfere with cultivation. Such areas are 
generally left in pasture. Small moundlike elevations or knolls, 
which usually consist of the fine sandy loam, are often encountered 
in areas of the Bates loam, and similar knolls, composed of the loam, 
often occur in the Bates silt loam. Such minor elevations are very 
often utilized for house and barn lots, being well adapted for such 
purposes, owing to their better drainage. 
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Owing to the loose structure, comparatively coarse texture, and 
rolling to hilly topography of the type, the drainage is good to 
excessive. 

Unplowed areas and the steeper slopes sometimes support a sparse 
growth of sumac, and in a few places a fair growth of oaks. Such 
areas are thin and stony, and their best utilization is for pasture and — 
woodlots. The greater part of the type is natural prairie. 

Fair yields of the ordinary farm crops are obtained in seasons of 
plentiful and frequent rainfall, but crops suffer during dry periods. 
Kafir is grown on the fine sandy loam and loam more than on the 
other soils because of its greater resistance to drought. In some 
sections the fine sandy loam is called sweet-potato land, but com- 
paratively little advantage is taken of this natural adaptation. It 
is also suited to melons and truck crops. The type should be given 
special treatment and utilized for special crops rather than for general 
farming. It is low in organic matter and is in need of lime. 

The following table gives the results of mechanical analyses of 
samples of the soil and subsoil of the Bates fine sandy loam: 


Mechanical analyses of Bates fine sandy loam. 


e ents Fine Coarse |Medium| Fine | Very fine ‘ | 
Number. Description. gravel. sand. gand: sand. sand. Silt. Clay. 
Per cent. | Per cent.| Per cent. | Per cent.| Per cent. | Per cent. | Per cent. 
881335. ....--- SOUL, eecwieeaie seus L4 0.9 0.8 23.9 32.5 25.8 8.9 


381336. ......- Subsoil......... 6 9 1.0 30.9 25.3 | 24.6 16.7 


BATES VERY FINE SANDY LOAM, 


The surface soil of the Bates very fine sandy loam consists of a 
grayish-brown to brown very fine sandy loam to a depth of about 8 to 
10 inches. The subsoil is a light-brown to yellowish-brown fine sandy 
clay which at about 20 to 24 inches becomes lighter in color and 
mottled with brown, gray, red, and yellow. The subsoil is quite 
heavy and compact in spite of its content of fine and very fine sand. 

The type is residual from arenaceous shale and very fine grained 
sandstone. The underlying rock is encountered at 3 to 10 feet, the 
soil being shallowest on the slopes. The rock is often exposed where 
small draws and drainage ways have become established. The rock 
lies deeper than in the Bates loam and fine sandy loam. No rock 
fragments are found on the surface or in the soil. 

The type occurs in small areas on the slopes and crests of rounded 
ridges, and lies above the adjoining soils. The topography is gently 
rolling. 

In spite of the rolling surface and sandy soil the drainage of the 
type is somewhat deficient, owing to the compact nature of the subsoil. 
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The surface soil often remains saturated for some time after heavy 
rains. The organic-matter content is low, and the soil is in need of 
lime. 

This type is used for general farm crops and for fruit, and good 
results are obtained. Wheat yields an average of 20 bushels, corn 
40 bushels, oats 35 bushels, and potatoes 100 bushels per acre. Sweet 
potatoes do well, especially when applications of lime and manure are 
made. The type has a value of about $50 an acre. 

The following table gives the results of mechanical analyses of 
samples of the soil and subsoil of this type: 


Mechanical analyses of Bates very fine sandy loam. 


Fine Coarse | Medium Fine Very fine 


Number. Deseription. gravel. sand. sand. sand. sand. Silt. Clay. 
Per cent.| Per cent. | Per cent. | Per cent.| Per cent. | Per cent. | Per cent. 
381323....-..- Soil... 2222-2225. 0.0 0.5 0.6 23.2 28.0 40.6 7.4 


381824......-. Subsoil.......-- -0 a) 4 23.5 28.3 31.0 16.5 


SUMMIT SILT LOAM, 


The soil of the Summit silt loam to a depth of about 12 inches is a 
brown to dark-brown mellow silt loam, which sometimes varies 
locally from yellowish brown to nearly black. This material grades 
into a yellowish-brown friable clay loam, mottled with red, yellow, 
and brown. <A light-brown to brown friable clay, somewhat mottled 
with red in the upper portion, is encountered at about 18 to 20 inches. 
With increasing depth the brown color gives way to a yellowish 
brown, and the red mottlings become fainter, the material having a 
yellowish or rusty-brown color. Both the subsurface soil and subsoil 
frequently contain fragments of limestone or chert, and in the subsoil 
black oxide of iron concretions and concretionary material are some- 
times found. The subsoil is brittle or moderately crumbly. 

Small areas of this soil occur in various parts of the county. The 
main development of the type is in Sheridan Township, in the north- 
western corner of the county, where it is the niost important agricul- 
tural soil. In this vicinity the Summit and the Oswego soils are 
locally referred to as “black land,” and are much more highly 
esteemed than the lighter colored prairie soils. 

This soil is residual, being derived from the weathering of Car- 
boniferous limestone, associated cr interbedded with fine-grained 
micaceous sandstones and calcareous and noncaleareous shales. 
Among the parent rocks shales predominate, but the thin-bedded 
limestones have an important influence on the resulting soil. The 
various rocks entering into the composition of this type outcrop in 
many places on the slopes, and are frequently within a few inches of 
the surface on the crests of the slopes. 
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The topography is gently rolling, the type occupying low, narrow 
ridges and intervening slopes. It occasionally extends over more 
nearly level areas at the foot of the slopes. The rolling topegraphy 
insures fairly good surface drainage. The subsoil, while friable, is 
compact, and does not permit the rapid penetration of water, such 
as is necessary for adequate drainage after very heavy rains. In 
places, especially on the more nearly level areas, tile drains would be 
beneficial, both in removing surplus water and in providing more 
thorough aeration. 

The Summit silt loam was originally a prairie soil. On the steeper 
slopes along the stream courses, where the soil is thinner and more 
broken, it supports a scanty growth of persimmon, oak, hickory, and 
walnut. 

The Summit silt loam is one of the best general farming soils of the 
county. With the exception of the Crawford silt loam, this type is 
regarded as the best upland corn soil of the county. Owing to its 
mellow surface soil, good surface drainage, and heavy but friable 
subsoil, the type is particularly adapted to this crop. Corn yields 
from 40 to 50 bushels per acre, oats about 40 bushels, wheat 15 to 20 
bushels, and prairie hay about 1 ton. Some alfalfa is now being 
grown, and the acreage of this valuable crop should be increased. 
It is grown without liming or inoculation. Three cuttings of about 
a ton per acre each are secured. Red clover also makes a good 
growth. 


CLARKSVILLE STONY LOAM. 


The surface soil of the Clarksville stony loam consists of a yellow- 
ish-brown to light-gray silty loam and extends to a depth of 6 to 8 
inches. The subsoil is a yellowish to brownish silty clay, which is 
often bright red in the lower part. Both soil and subsoil contain 
large quantities of angular chert fragments of varying size. 

The type is developed only in the southeastern corner of the county, 
in the Kansas extension of the Ozark region. The topography is 
rolling to hilly, and drainage is well established. The region in which 
this type occurs is locally referred to as stony hills. It embraces 
rather steep slopes, and has a generally rough, broken configuration. 

This soil is residual from cherty limestone. Erosion has kept pace 
with weathering to such an extent that the soil is not deep, and the 
type is characterized by the presence of rock fragments, usually in 
quantities sufficient to prevent cultivation. 

The type is largely covered by a growth of scrub oaks, with occa- 
sionally a few persimmon trees. Very little of the type is used for 
agriculture. It is seldom utilized for general farm crops, but pro- 
duces good fruit, especially apples. Some of the largest orchards in 
the Ozark region are located on this type. 


SOIL SURVEY OF CHEROKEE COUNTY, KANSAS. 27 


CRAWFORD SILT LOAM. 


The Crawford silt loam, locally known as ‘‘red land,” consists of a 
brown, dark-brown, or reddish-brown mellow silt loam to a depth of 
8 or 10 inches, underlain by a reddish-brown friable clay which 
becomes heavier and more intense in color with depth, the deep sub- 
soil being a rather plastic clay of pronounced red color. Both the 
soil and subsoil contain numerous fragments of limestone. Some 
iron concretions are found in the subsoil. Limestone rock underlies 
the type, and is often encountered at 22 to 36 inches. 

The type is of small extent and is confined to a few small areas in 
the northwest corner of the county. It occurs within or adjacent to 
bodies of Summit silt loam, usually in the form of narrow bands above 
such areas. It occupies gentle slopes and narrow ridges and has an 
undulating to gently rolling topography. The natural drainage is 
good. The Crawford silt loam is derived principally from the 
weathering of the underlying limestone. The surface soil, however, 
may have been influenced to some extent by the shales and sand- 
stones entering into the composition of the adjoming Summit and 
Oswego soils, from which some material may wash down over this 
type. 

The Crawford silt loam has the essential characteristics of a good 
corn soil, and is generally considered the best upland soil of the 
county for this crop. Yields of 50 to 60 bushels of corn, 18 to 25 
bushels of wheat, 25 to 40 bushels of oats, and about 1 ton of wild 
hay per acre are obtained. No alfalfa is grown at present, but the 
nature of the soil and the strong growth of sweet clover indicate that it 
would prove successful. 


OSAGE CLAY. 


The Osage clay consists of a black, waxy, plastic clay of variable 
depth, 15 to 18 inches being about the average, underlain by a drab 
or dark-drab to dark grayish brown clay. The subsoil sometimes 
has rusty mottlings from ferruginous material in the lower depths. 
Tn places there is but a slight difference between the soil and subsoil, 
either in color or texture. 

This type is alluvial in origin, and occurs along the Neosho River 
and Lightning Creek, comprising a large part of the ‘‘ Neosho bottoms” 
in the southwestern part of the county. In this locality it has a 
width of several miles. It is subject to frequent and prolonged 
overflow. On thorough drying the soil breaks up into cubical blocks, 
and large cracks form, sometimes being 3 or 4 inches wide and several 
feet deep. 

The Osage clay has an almost level topography, and for any other 
utilization than for hay artificial drainage is absolutely necessary. 
Open ditches are common, but are inadequate. 
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The type is partly forested, although most of it consists of natural 
meadow. The forest growth includes oaks, pecan, and walnut, with 
occasional elms, hickories, and sycamores. The grass in the swales 
is a marsh or water-loving grass. Two cuttings are made, as the 
quality of hay is much better where the grass is not allowed to get too 
coarse andrank. Yields of one-half ton to a ton per acre are obtained 
from each cutting. Sometimes the second cutting is used for silage, 
in which case it is mixed with sorghum. The hay is considered ex- 
cellent for horses, and most of it is shipped to Kansas City. 

The Osage clay is a strong soil of high natural fertility, and with 
adequate protection against overflow and the installation of tile 
drains it would prove a productive and valuable soil. Some of the 
more favorably situated areas are cultivated, but crops are subject 
to injury from late sprmg or summer overflows. During favorable 
seasons yields of 30 to 50 bushels of corn, and 10 to 35 bushels of 
wheat are obtained. Oats are unsatisfactory because of their 
tendency to grow too rank. Some farmers claim that if corn is grown 
several years in succession on the same soil, and then followed by 
oats, yields of 30 to 40 bushels can be secured. 

Alfalfa is grown without liming or inoculation. Over a large area 
of this soil, just over the line in Labette County, levees and tile drains 
have been established. In this area an average total yield of 44 tons 
of alfalfa in three cuttings is produced. In the same area ordinary 
yields of 35 to 50 bushels of corn, 30 to 35 bushels of wheat, and 40 to 
50 bushels of oats are secured. 

A movement was inaugurated a few years ago to levee and drain 
a large area, including some 27,000 acres, in Cherokee County, but 
the project was abandoned because of lack of cooperation among the 
owners. ‘This area includes some other bottom soils, but the greater 
part of it is the Osage clay. The Osage clay has an average value of 
about $25 an acre, but when leveed and drained it is worth $100 or 
more. 

OSAGE SILTY CLAY LOAM. 


The Osage silty clay loam is an alluvial soil intermediate in color 
and texture between the Osage silt loam and the Osage clay. The 
soil to a depth of 8 to 14 inches is a brownish-gray to dark-gray silty 
clay loam, grading into a clay loam of somewhat lighter color and 
heavier texture. This surface soil is nearly black when thoroughly 
wet. The subsoil is encountered at 16 to 20 inches. It consists of a 
dark-gray to nearly black clay loam to silty clay which is often very 
heavy and plastic. In places the subsoil is yellowish brown, faintly 
mottled with rusty brown. 

This type is subject to frequent overflows, like the other types of 
the Osage series, and because of this fact is a rather unsatisfactory 
soil. The topography is level. The type usually occurs at a slightly 
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higher elevation than the Osage clay and slightly lower than the 
Osage silt loam. It is developed in small areas in the bottoms of 
the Neosho River and Lightning Creek and is a comparatively unim- 
portant type. It is often forested with oak, sycamore, cottonwood, 
ash, persimmon, pecan, and elm. 

On drying, this soil cracks considerably. Applications of lime 
would be beneficial, as on the Osage clay, causing flocculation of the 
clay particles, and thus improving internal drainage and making cul- 
tivation less difficult. The Osage silty clay loam is used principally 
for corn, yields of 40 to 65 bushels per acre being obtained. Wheat 
also does well, producing about 25 to 30 bushels in favorable seasons, 
but the type is often too wet for wheat. 

The land is valued at $35 to $50 an acre. 


OSAGE SILT LOAM. 


The soil of the Osage silt loam to a depth of 8 to 14 inches consists 
of a gray silt loam. Underlying this surface soil is a light-gray to 
nearly white floury silt loam, usually mottled with rusty brown and 
yellow, and containing concretions and concretionary material of 
ferruginous character. The subsoil from 24 to 30 inches is a drab 
silty clay, mottled with rusty brown. This heavy subsoil may be 
absent in the 36-inch section. In places streaks of sandy material 
occur. The type is variable, especially in the subsoil, but is charac- 
terized by the gray silty surface soil and lighter gray, mottled sub- 
surface soil. 

The Osage silt loam is an alluvial soil, and is found in practically 
all of the stream bottoms. It has its greatest development along 
such streams as Cherry and Fly Creeks. Often where a number of 
draws or minor drainage ways unite to form a small stream, the 
Osage loam gives place to the Osage silt loam, which typically con- 
tinues along the stream to the main river bottoms. Sometimes a 
belt of the silt loam occurs along the streams through the river bot- 
toms. Narrow, slightly elevated bands occur disconnectedly along 
the rivers and large creeks. Such areas are usually more brownish 
in color, and of a slightly lighter texture than the main body of gray 
material. This brown phase, owing to its slightly elevated position 
and slightly lighter texture, has better drainage than the typical 
areas. 

The type as a whole has a level topography. Sometimes there is a 
very slight slope, usually away from the stream, particularly where 
areas of heavier textured bottom soils lie between it and the upland. 
Tt is subject to frequent and prolonged overflow, and, owing to the 
heavy subsoil or substratum and generally level surface, both the 
surface and internal drainage are deficient. A large part of the type 
is crawfishy and wet through much of the summer. 
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The Osage silt loam is one of the few naturally forested types of the 
county, though not all of it was originally covered with trees. When 
the first settlers arrived the only timber to be found was in the bot- 
toms, and for this reason the homesteads usually bordered or included 
bottom land. Water oak and walnut are the principal species on 
this type, with some elm and sycamore. 

In its natural state the Osage silt loam is an uncertain agricultural 
type, owing to its poor drainage and liability to overflow. A large part 
of the type is still forested and much of the remainder is used for hay 
and pasture. Owing to the crooked, winding channels of the streams 
and the large volume of water they receive after heavy rains overflows 
are general, and cooperation on a large scale is necessary adequately 
to improve the conditions of practically all of the bottom soils of the 
county. Some attempts at drainage have been made, particularly 
in the area near the junction of Cherry and Center Crecks, and that 
near the point at which Fly and Little Fly Creeks unite, in the Neosho 
bottoms. 

The Osage silt loam is particularly adapted to corn and alfalfa 
where danger from overflow is not great. The brown, lighter phase 
produces excellent corn, and is the soil most commonly uscd for 
alfalfa, giving very good results with this crop. Yields of 4 to 5 tons 
are secured without inoculation or liming. Good yields of wheat are 
secured in favorable seasons, and it is claimed that this crop stands 
overflow well, even after the grain has formed, providing the heads 
are not covered. On the better drained areas of this type yields of 
30 to 50 bushels of corn per acre are obtained. Oats produce from 
20 to 30 bushels and wheat from 10 to 40 bushels per acre. 

In the more favorable situations this land sclls for $50 to $60 an 
acre, but the greater part of the type has an average value approxi- 
mating $25, 


OSAGE LOAM. 


The Osage loam is not uniform in texture or color, being similar in 
this respect to Meadow. Typically the soil is a loam to silty loam, 
but varies, in many places within a short distance, from a rather 
sandy loam to a silty clay loam. It has ordinarily a grayish-brown 
to dark-brown color, and when wetis often nearly black. Rust-brown 
mottlings are common in both soil and subsoil. There is usually no 
marked difference between the soil and subsoil, although in places 
the subsoil may be considerably heavier. This type occurs exclu- 
sively in the draws and minor drainage ways of the prairie soils. 

Most of the material composing the Osage loam is alluvial in origin, 
having been washed down from the fields and slopes drained by the 
intermittent streams or draws in which the type is found. Some of 
the material is colluvial, being moved down the sides of the draws by 
gravity and eventually being mixed with the darker alluvial soil 


SOIL SURVEY OF CHEROKEE COUNTY, KANSAS. 31 


nearer the bottom. Thus the type is really composed of alluvio- 
colluvial material, but in this report it is classed with the alluvial 
soils. In the bottom of nearly every draw is a channel where active 
erosion takes place. Most of the draw and the sloping sides are cov- 
ered with a thick sod, where deposition and some erosion occur after 
heavy rains. 

The type is of small extent, even in aggregate, but differs so widely 
from the soils in which it occurs that its separation seemed advisable. 
It is almost always left in sod, and is generally used for pasture, but 
where the draws are shallow and gently sloping the grass is cut with 
that of the surrounding fields. If the sod were removed, erosion 
would prove much more destructive. 

This type would undoubtedly give excellent yields of many crops, 
particularly potatoes and corn. It also seems adapted to alfalfa, but, 
owing to its liability to overflow and erosion during heavy rains, it 
is not used for crop production. 


NEOSHO SILT LOAM, 


The typical soil of the Neosho silt loam is a light-gray or ashy, 
floury silt loam, underlain at about 8 to 12 inches by a layer of 
nearly white, more compact silt loam. It is somewhat variable in 
depth. Where erosion has occurred it is very shallow, while in 
other places it extends to a depth of about 2 fect. The subsoil, 
beginning, as a rule, abruptly at about 14 to 18 inches, consists of 
a drab to dark-drab or nearly black clay, very tough, dense, and plas- 
tic. This clay usually extends to about 30 inches, where yellowish- 
brown mottlings sometimes appear. Below this the material is 
slightly more friable, owing to a higher content of silt or to the pres- 
ence of pockets of grayish or yellowish-drab silty material. The 
substratum, as seen in cuts or deep ditches, is a heavy clay mottled 
with yellowish and grayish colors. This substratum on exposure 
cracks in a manner characteristic of heavy clay. Rounded chert 
gravel is often found in this substratum, and sometimes in the 3-foot 
section. Deep excavations, as for wells, disclose large quantities of 
this material, which is locally ‘‘river gravel,’ and it is sometimes 
encountered at varying depths in digging post holes. Typically the 
subsoil is a solid drab, becoming slightly lighter in color with increase 
in depth, and often the yellowish, slightly lighter textured material 
of the lower subsoil is not present. Along Lightning Creek red mot- 
tlings sometimes occur in the subsoil, but typically these are not 
present. 

The soil has a lifeless appearance, characteristic of many imper- 
fectly drained silt loams. The topography is practically level. There 
is a very slight slope toward the large streams and toward the main 
river bottoms. 


32 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1912. 


This soil is of alluvial origin. The material was washed largely 
from sandstone, shale, and limestone soils of the prairie regions and 
deposited by stream overflow before the overflows were lowered by 
the deepening of the stream channels. 

The type occurs as second-bottom or terrace areas lying from 5 
to 15 feet above the bottoms along the Neosho River and Lightning, 
Cherry, and Shawnee Creeks. It is developed as a belt along the 
river, unbroken except by bottom soils, and varying from 1 to 4 
miles in width. An area unconnected with the main type is found 
adjoining Lightning Creck, about 10 miles from the river, and vari- 
ous smaller areas extend along Cherry Creek for a few miles. An 
area along Shawnee Creek represents the only occurrence of the type 
in the county outside of the Neosho River basm. The largest develop- 
ment of the type is in Lola Township. The difference between this 
soil and the “white ashy land” or Cherokee silt loam, which it 
resembles in some respects, 1s locally recognized. 

Owing to its level topography and to the very heavy subsoil, the 
drainage of the Neosho silt loam is poor. There are enough draws 
in the type to provide outlets for drains. In the few areas where 
the slope is comparatively steep, as adjacent to the bottoms and 
larger streams, crosion is rather a serious factor. Gullying and 
washing form draws which extend far back into the main type. 
Such areas are usually left in sod, which prevents serious washing. 
The type has a low organic-matter content and is acid. The addi- 
tion of organic matter and the correction of acidity, together with 
improvement of the drainage, is essential to its best utilization. 

The Neosho silt loam is naturally adapted to small grains and 
grass, and is largely used for these crops, wheat and prairie hay being 
the crops chiefly grown. Yields of 30 bushels per acre of wheat have 
been obtained, but the average is about 15 bushels. It is a com- 
mon practice to grow wheat continuously for many years on the 
same field. The straw is burned and a marked depletion of organic 
matter results, giving the soil its lifeless appearance. Corn yields 
from 20 to 30 bushels per acre, with a maximum of about 40 bushels, 
25 bushels being about the average. Oats yield as high as 60 bush- 
‘els to the acre, but the average is much lower, bemg about 20 to 25 
bushels. <A large part of this type is used for prairie hay, many 
fields never having been plowed. Yields of three-fourths to 14 tons 
are secured, with an average of about 1 ton per acre. 

Applications of some form of “bone” (phosphatic) fertilizer, vary- 
ing from about 75 to 150 pounds per acre are commonly made for 
wheat. It is generally considered useless to attempt to grow wheat 
without applying such fertilizer, and its use at the rate of about 80 
pounds per acre results in materially increased yields. Applications 
of manure have a beneficial effect for several years, due largely no 
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doubt to the heavy subsoil, which prevents leaching. Heavy appli- 
cations of lime, preferably the ground limestone, the improvement 
of drainage conditions, which may be best effected by tile drains, 
although subsoiling or dynamiting would doubtless be of great benefit, 
and a crop rotation including some legume and providing for the 
incorporation of organic matter, are practices which should be fol- 
lowed to put this soil in the state of productiveness necessary for 
maximum crop yields. 

The price of the Neosho silt loam is probably higher than its present 
condition warrants, it being held in some cases at $75 an acre. The 
ordinary price asked is $35 to $50 an acre. 


HUNTINGTON SILT LOAM. 


The Huntington silt loam consists of a brown, mellow silt loam, 
with a depth of 12 to 14 inches, grading into a yellowish-brown, more 
compact silt loam or silty clay loam. In local areas, however, there 
occur in the subsoil strata varying from a gray fine sandy loam to 
a grayish, brownish, or drab silty clay. Such local variation may be 
expected in the subsoil of nearly all alluvial types. 

The type occurs as first-bottom land along Spring River and its 
tributaries, particularly Cow Creek. Two small bodies are devel- 
oped in the Spring River bottoms, which had they bee~ of greater 
extent would have been mapped as the Huntington silty clay. One 
occurs northeast of the pond formed by the dams in Spring River 
at Lowell, and the other just south of the Boston Mills School. These 
variations from the main type have a dark-brown to nearly black 
heavy silt loam or silty clay loam surface soil, underlain by a dark 
to nearly black silty clay which is in places quite plastic and imper- 
vious. This variation occurs in depressions in the silt loam, where 
water stands longer after overflows and where large quantities of 
organic matter have accumulated. These developments have an 
ageregate area of scarcely one-third of a square mile. 

The Huntington silt loam is composed of material washed in part 
from the sandstone and shale soils of the adjacent prairies and in 
part from the soils derived from the cherty limestone of the Ozark 
region. The topography is level, and in many places, particularly 
in those local areas where the subsoil consists of or contains heavy 
material, artificial drainage would prove beneficial. This type, 
however, is undoubtedly the best drained of any of the bottom soils of 
the county. 

Tn its natural state much of the type was covered with a growth of 
oak, walnut, and elm, and many small areas are still forested, particu- 
larly those areas most subject to overflow. The Huntington silt loam 
is used largely for corn and grass. Alfalfa, would undoubtedly do 
well, if it could be protected from overflow, as would wheat and 


34 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1912. 


potatoes. Good yields are now secured in favorable seasons. Corn 
yields from 30 to 60 bushels, with an average of about 40 bushels, 
wheat from 20 to 35 bushels, and hay from 1 ton to 14 tons, per acre. 
It is advisable to grow alsike in preference to the other clovers, as 
this has been found to do especially well. 

The type sells for $25 to $50 an acre, and has an average value of 
about $35. 


HOLLY SILT LOAM. 


The Holly silt loam consists of a brownish-gray to gray silt loam 
to about 8 or 10 inches, where it grades into a light-gray to nearly 
white floury silt loam which contains some iron concretions and 
concretionary material, giving rise to rusty-brown and black mot- 
tlings. At about 20 to 22 inches this subsurface material becomes 
more compact, and at 24 to 28 inches it grades into a drab silty clay 
loam to silty clay, mottled with yellowish brown and yellow. 

The type occurs as first bottoms along Spring River, nowhere 
in large areas, and usually associated with bodies of Huntington 
silt loam. 

This soil is of alluvial origin. It is derived from wash from both 
cherty limestone and from the prairie shale and sandstone soils. 
The presence of the material from limestone is the factor differen- 
tiating the type. The topography is level. The soil needs drainage 
badly, and field tests with litmus paper show a decidedly acid 
reaction. The incorporation of organic matter, the establishment 
of tile drainage, and heavy applications of lime would result in 
marked improvement 

The Holly silt loam is used mainly for corn, the yields varying 
greatly with the season, and for hay and pasturage, to which it is 
better adapted in its present condition. With adequate drainage 
and the addition of organic matter it should prove well adapted 
to wheat. 

ROBERTSVILLE SILT LOAM. 

The soil of the Robertsville silt loam to a depth of about 8 to 12 
inches is a gray silt loam which is very light gray or almost white 
when dry. This surface soil grades into an almost white floury silt 
loam, which is considerably mottled with rusty brown and con- 
tains brown ferruginous concretions and concretionary material. 
This subsurface material at about 16 to 20 inches passes into the 
subsoil proper, consisting of a drab, very plastic, heavy, intractable 
clay. This material is often mottled with red or reddish brown for 
a few inches, and with yellowish brown below. At about 30 inches 
the drab color gives way to a grayish brown, with light-drab or 
yellowish-brown mottlings. Some small, well-rounded gravel is 
found in the subsurface soil and subsoil, and occasionally on slight 
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elevations this material is present in considerable quantities on the 
surface. 

The type occurs along Spring River, being typically developed 
between this stream and Shawnee Creek, near the Boston Mills Bridge, 
and also on the wide terrace along Spring River east and northeast 
of Baxter Springs. The topography is level, and drainage is deficient. 
Although the type is somewhat elevated, the soil remains saturated 
after heavy rains, owing to the impervious subsoil and level topog- 
raphy. 

The soil is alluvial in origin. It is developed as a second bottom 
(stream terrace) lying either completely or largely above overflow. 
The material consists of wash from shale, sandstone, and cherty 
limestone soils, mainly from the Ozark region to the east. 

The Robertsville silt loam resembles the Neosho silt loam in many 
respects, and like it is used largely for wheat and grass. Yields 
vary greatly, depending on the season. The water-holding power of 
the soil is low, owing to the deficiency of organic matter and to the 
impervious subsoil. Considerable damage to crops results from heavy 
rains. The ridges which form the plant beds are washed down, 
furrows are filled up, and the crop may be almost completely drowned 
out. On the other hand, because of its inability to hold moisture, in 
times of drought this soil is likely to dry out so completely that crops 
may be an utter failure from this cause. Deeper plowing, the incor- 
poration of organic matter, and tile drainage would so improve the 
physical condition of the soil that the damage from either excessive 
moisture or the lack of a normal supply would be very greatly reduced. 

In normal seasons, this soil yields from 25 to 55 bushels of corn 
per acre, with an average of about 35 bushels, and from 12 to 25 
bushels of wheat per acre. Alfalfa makes a good growth, but is 
liable to be burned out during droughts. Cowpeas, millet, and oats 
all give fair yields in normal seasons. 

The value of the Robertsville silt loam varies from $40 to $75 an 
acre, depending largely on location. 

The results of mechanical analyses of samples of the soil, subsoil, 
and lower subsoil of this type are given in the following table: 


Mechanical analyses of Robertsville silt loam. 


a —_ a _ 
Fine Coarse | Medium Fine Very fine Silt | 


Number. Description. gravel. sand. sand. sand. sand. Clay. 
Per cent. | Per cent.| Per cent. | Per cent. | Per cent.| Per cent.| Per cent. 
881309. ....... | Soil... eee. : 0.0 0.6 11 7.0 | 7.6 78.9 4.6 
381310.._.2..- | Subsoil......... : 1.2 1.7 1.2 | 6.3 8.8 66.8 14,3 


B81311..222 22. Lower subsoil | 4 7 -6 i 4.7 5.5 51.0 37.2 


| “I 
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The soil of the Riverton silt loam consists of a grayish-brown to 
brown, mellow silt loam, with a depth of 10 to 12 inches. In the 
lower few inches the soil is sometimes lighter in color and mottled 
with rusty brown. It passes into a light-brown to yellowish-brown 
silt loam to silty clay loam which is often mottled with rusty 
brown. to a depth of 18 to 20 inches. Beneath this the subsoil is a 
yellowish-brown, brown, or reddish-brown plastic clay, mottled with 
bright red and yellow and sometimes with drab. Occasionally small, 
rounded chert and limestone gravel occurs on the surface, and through- 
out the soil and subsoil. In places the gravel is present in the subsoil 
in quantities large enough to make boring impossible, but as a rule 
the gravel stratum is below the 3-foot section. 

This type occurs as terraces along and near Spring River. It is not 
confined to the immediate vicinity of the river, some areas being 
mapped 4 miles from the stream. It extends still farther east for a 
considerable distance into Missouri. The topography of the Riverton 
silt loam is for the most part level, but some of the higher terraces 
have been badly dissected by erosion. 

Although occurring uniformly as terraces, the type varies greatly 
in its elevation above the river. Its ordinary elevation is between 
10 to 25 feet, as in the area just south of Lawton, near the point at 
which the Spring River enters the county, and in the area near River- 
ton. There are occasional small bodies but a few feet above overflow, 
as the one just west of Lowell. Other well-developed areas, however, 
lie far above the river, as for instance that south of Galena, bordering 
the State line, and near the West Tennessee Prairie School, in the 
southeast corner of the county. The two bodies in this locality are 
probably over a hundred feet above the river, and parts of them are 
over 4 miles from the river. The occurrence of typical alluvial mate- 
rial at such distances from and at such elevations above the river has 
never been satisfactorily explained. Possibly at. one time Shoal 
Creek was a much larger stream, and its channel nearer the present 
elevation of the high-lying Riverton soils. It may have overflowed 
large areas in this corner of the county and contiguous territory in 
southwest Missouri. 

The Riverton silt loam is an alluvial soil consisting mainly of 
material washed from the cherty limestone soils of the Ozark region, 
with some shale and sandstone material from the prairies. 

Although underlain by gravel in many places, this soil is inade- 
quately drained, because of the heavy clay subsoil. Tile drains 
would materially benefit the soil. 

The Riverton silt loam with ordinary management is a good general 
farming soil. Alfalfa may be produced without inoculation or lime, 
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but none is now grown. Corn yields from 30 to 40 bushels, oats 
from 30 to 40 bushels, and wheat about 20 bushels per acre. 

The type has a relatively high value, as it is usually considered 
the best soil in the vicinity in which it is found. The average price 
is about $50 an acre, 

Riverton silt loam, shallow phase.—The Riverton silt loam, shallow 
phase, consists of a grayish-brown to brown, mellow silt loam, 
underlain at about 8 to 10 inches by a lighter brown to reddish- 
brown silty clay loam, which at 14 to 24 inches is underlain by 
a stratum consisting mainly of rounded and angular chert frag- 
ments. Where this chert stratum is deep, the subsoil is a reddish 
clay, becoming redder and more plastic with depth. Rounded and 
angular fragments of chert occur on the surface, being particularly 
noticeable on the slopes. 

This soil represents an eroded phase of the Riverton silt loam. It 
is associated with the latter soil and also with the Clarksville stony 
loam, usually occupying an intermediate position between these two 
types. The originally level surface has been dissected by erosion, 
so that the phase has a rolling topography. It is often found on the 
slopes of streams in areas of the Riverton silt loam. It differs from 
this type only in depth. On the more eroded slopes, the chert frag- 
ments are very abundant in places, suggesting the Clarksville stony 
loam, but waterworn material is always present in varying quantities. 
Typical areas occur at South Galena, Empire City, and northwest of 
Empire City, the latter area forming the dissected border of the 
adjoining body of Riverton silt loam. 

The type has been formed by stream deposition of material washed 
from the cherty limestones of the Ozark region, with some influence 
from the shales and sandstones of the prairies, such material having 
been laid down when the waters of the streams reached much higher 
levels than at present. The angular cherty material underlying 
the type has been moved but little, if any, by water, while the 
rounded gravel and stones have been subjected to the influence of 
flowing water. Subsequent erosion has removed much of the original 
material, resulting in the wide variation in depth, stone content, and 
surface configuration. 

This phase is not as extensively used for agriculture as the main 
type. Parts of it are forested with oak. Some corn is grown, giv- 
ing fair yields in seasons of adequate rainfall. It would undoubtedly 
produce good yields of strawberries and potatoes, and peaches and 
apples should succeed. 

The results of mechanical analyses of samples of the soil and sub- 
soil of typical Riverton silt loam are given in the table following. 
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Mechanical analyses of Riverton silt loam. 


Paes Fine Coarse | Medium Fine | Very fine on. 
Number. Description. gravel. sand, sand. sand. sand. Silt. Clay. 
Per cent.| Per cent. | Per cent. | Per cent | Per cent.| Per cent.| Per cent. 
381301...-...- Soil... 22.2... 2. 0.0 1.7 2.1 11.7 10.4 68.9 5.5 


381302. ....... Subsoil......... 2 9 1.5 9.8 9.2 51.1 27.6 


RIVERTON GRAVELLY LOAM. 


The Riverton gravelly loam consists of a brown to grayish-brown 
silty loam, underlain at a depth of about 6 to 8 inches by a lighter 
brown silty clay loam, which passes into a reddish-brown to red clay 
loam to clay at 15 to 18 inches. This heavy subsoil is often absent 
and is never of great thickness, giving way to a stratum of chert 
gravel and fragments. The gravel, generally well rounded, is scat- 
tered over the surface and throughout the soil, often in quantities 
sufficient to interfere with cultivation. The stratum of gravel is 
usually encountered at 16 to 30 inches. It occurs not so much as an 
abrupt stratum but rather as a layer of material in which the gravel 
content gradually becomes so great as to prevent further penetra- 
tion of the soil auger. 

One area of this soil, occurring along Spring River about 1 mile 
north of the Boston Mills School in Shawnee Township, differs from the 
main type in having so high a content of fine to medium textured sand 
that it is really a gravelly sandy loam. Here there is an abundance 
of chert gravel and angular fragments both on the surface and in the 
soil, and this material is especially abundant in the subsoil. There 
are also numerous rounded and angular sandstone fragments of 
varying size in this area of the type, which if of greater size would 
have been mapped as Riverton gravelly sandy loam. This phase is 
not used for agriculture. It supports a rather heavy growth of oak. 

The topography of the Riverton gravelly loam is undulating to 
gently rolling. The type is of small extent, being practically confined 
to narrow strips and bands. It has a greater development in the coun- 
try to the east along Spring River and Center Creek in Missouri. The 
soil occupies relatively high, old terraces along Spring River, which have 
been dissected by erosion. It usually occurs on the outer edges of such 
terraces, bordering the river, asin the area just northeast of Riverton, or 
on the edge of the high terrace, adjacent to the lower, more recent 
terrace, as in the vicinity of Star School, east of Baxter Springs. 
Small areas are also found at much higher elevations and much far- 
ther from the river, associated with the Riverton silt loam and the 
shallow phase of that type. Very small areas are occasionally devel- 
oped on the lower terraces. 
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The type is alluvial in origin. The material is mainly from the 
cherty limestone formations of the Ozark region, with doubtless some 
material from the prairie shales and sandstones. It was deposited 
when the streams flowed at much higher levels than at present. 

The drainage of the Riverton gravelly loam is good to excessive, 
and yields are low in seasons of scant or infrequent rainfall, The type 
is used mainly for corn and pasture. 


SHAWNEE SILT LOAM. 


The Shawnee silt loam, to a depth of about 8 to 12 inches, is a 
brown silt loam, passing through a lighter brown silt loam into a 
brown silty clay subsoil at 15 to 20 inches. This subsoil is mottled 
with yellow, drab, and bright red, the yellow and drab mottlings 
usually occurring in the lower portion. In places the lower subsoil 
contains large quantities of black oxide of iron concretions and con- 
cretionary material. 

This type resembles the Neosho silt loam in origin, material, and 
relative position, but is quite different in color, both of soil and sub- 
soil. It also resembles the Riverton silt loam as developed on the 
low terraces, but differs from this soil in that it lacks the limestone 
material entering so largely into the composition of the Riverton 
soils. 

The Shawnee silt loam is not extensive. The main development 
isin Pleasant View Township, in the northeastern part of the county, 
where the soil borders Cow and East Cow Creeks, attaining an aver- 
age width of a half mile on each side of the stream. 

The type is developed as second bottoms or terraces above normal 
overflow, although the lower areas or edges adjoining the bottoms are 
inundated for a short time during very high water. Its awerage 
position is about 10 to 15 feet above the adjacent bottoms. The 
type is alluvial in origin. The material is derived from the shale, 
sandstone, and limestone soils of the residual prairies, the material 
having been transported from its original position and deposited in 
its present location by the streams. 

The topography is level. Owing to the heavy, plastic subsoil and 
the level surface, drainage is poor. This condition can be properly 
remedied only by the installation of tile drains. The use of lime is 
also recommended. 

In its natural state the Shawnee silt loam supports a good growth 
of the common prairie grasses. It is used mainly for corn and grass. 


MEADOW. 


The material composing the beds of the drainage ways and minor 
streams in the southeast corner of the county, or in the group of soils 
largely influenced by the cherty limestone formation, has been classi- 
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fied as Meadow. The soil varies widely in texture, color, and depth, 
ranging from a fine sandy loam to a clay loam, and from gray to 
black in color. Chert gravel and fragments are abundant, in some 
places occurring as a substratum, and in others being scattered over 
the surface and throughout the soil material. The quantities of 
cherty material vary greatly within short distances. 

Typical areas of Meadow occur along Killaboo Creek and minor 
drainage ways in the same locality. The Meadow areas are partly 
colluvial, but mainly alluvial, consisting of material washed down 
from the higher lying soils on the uplands and slopes. Drainage is 
characteristically poor. The surface material is usually dark to 
nearly black in color. The type is subject to overflow after each 
heavy rain, remaining in a wet or soggy condition for some time after 
such overflows, and is therefore of practically no agricultural value. 
The type sometimes supports a growth of walnut, elm, and oak. 


SUMMARY, 


Cherokee County is situated in the extreme southeastern corner of 
Kansas. It has an area of 585 square miles, or 374,400 acres. 

The county consists mainly of rolling prairie with an elevation of 
850 to 900 feet. A small section in the southeastern corner of the 
county, embracing the Kansas extension of the Ozark uplift, is hilly. 

The county is drained by the Neosho and Spring Rivers, which 
enter at approximately the middle of opposite sides of the county 
and join a few miles south of the Oklahoma line. 

The annual rainfall averages about 45 inches. The growing season 
averages 198 days. Periods of drought are not uncommon in the 
summer. 

The county has a population of 38,162. Columbus, the county 
seat, situated in the center of the county, is the principal town, but 
Galena, with a population of 6,096, is the largest. The county in- 
cludes numerous towns of fair size, several of which are incorporated 
as cities, and many villages. 

The mining of soft coal and of zinc and lead are important indus- 
tries, greatly exceeding agriculture in value of output. 

Cherokee County has excellent transportation facilities, Kansas 
City and St. Louis are large markets quickly reached by good train 
service. 

The highways of the county are very numerous and are in fair con- 
dition during the greater part of the year. The county is well supplied 
with schools, both town and country. 

Grain production is the prevailing type of agriculture. Corn, 
wheat, and prairie hay are the principal crops, and the sale of these 
products constitutes the chief source of income of most farmers. 
Corn has by far the largest acreage, with prairie hay next, and 
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wheat and oats following. Only a small total area is devoted to 
other crops. 

Not much difficulty is experienced with labor, as the type of agri- 
culture commonly practiced largely demands extra labor only in 
haying and harvesting; when laborers from the mines are usually 
available. 

Twenty-one types of soil, exclusive of Meadow, are found in the 
county. The upland soils are residual. They have been classified in 
the Cherokee, Bates, Crawford, Summit, and Oswego series, derived 
from sedimentary shales, sandstones, and limestones, and the Clarks- 
ville series, which comes from cherty limestones of the Ozark region. 
The Neosho, Shawnee, Robertsville, and Riverton series comprise the 
terrace or second-bottom soils, and the Osage, Huntington, and Holly 
the first-bottom soils. These terrace and bottom soils are alluvial 
in origin. 

The Cherokee silt loam, locally called ‘‘ white ashy land” and “hard- 
pan land,” is an extensive prairie soil. It is commonly in poor phy- 
sical condition and needs drainage. It is used largely for wheat and 
grass, to which crops it is best adapted. 

The Bates silt loam is best suited to corn, and is used largely for 
this crop. It is a good general farming soil. The Bates loam, fine 
sandy loam, and very fine sandy loam are locally known as ‘‘sandy 
land,’”’ and the fine sandy loam is also called “‘sweet-potato land.” 
The types are used for general farming, but should be devoted to 
truck crops, sweet potatoes, and specialized agriculture. Crops are 
rather quickly affected by drought. 

The Oswego clay and Oswego silty clay loam are locally called 
“black limestone land,’ but are derived from dark-colored shales, 
with very little limestone influence. They are strong soils, but need 
drainage. When drained they produce good yields of corn, wheat, 
alfalfa, and prairie hay. 

The Summit silt loam is an excellent general farming soil, and 
produces alfalfa without the use of lime or inoculation. The type is 
not extensive. 

The Crawford silt loam, of still smaller extent, is locally called 
“red land.” It is residual from prairie limestone. It is a strong 
soil, of high agricultural value, and is especially adapted to corn. 

The Clarksville stony loam is a very stony soil with a hilly topogra- 
phy. It is derived from the cherty limestone of the Ozark region 
and occurs only in the southeast corner of the county. It is prac- 
tically unused for agriculture and is largely covered with oak forest. 

The Neosho silt loam is a second-bottom or terrace soil, developed 
mainly along the Neosho River and tributary streams. It resembles 
the Cherokee silt loam in color and structure, and like it needs 
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organic matter and improvement of drainage. It is used largely for 
wheat and prairie hay and is best adapted to these crops. 

The Shawnee silt loam is a brown terrace soil. It resembles the 
Neosho in many respects and has the same crop adaptations. It is 
of small extent in this county. 

The Robertsville silt loam is a light-gray terrace soil, occurring 
along Spring River. It is formed largely of wash from the soils 
derived from cherty limestones of the Ozark region. It is easily 
affected by extremes of moisture conditions. In favorable seasons 
it gives good yields of corn, oats, wheat, and hay. 

The Riverton silt loam, with its shallow phase, and the Riverton 
gravelly loam are also derived mainly from materials washed from 
the cherty limestone soils of the Ozark region with some influence 
from the prairie soils. The silt loam gives good results with ordi- 
nary farm crops. 

The Holly and Huntington silt loams are first-bottom soils along 
Spring River. The Huntington is better drained than the Holly 
type and is a better agricultural soil. Corn is the principal crop 
grown on these soils, excellent yields being obtained, especially on 
the Huntington in favorable seasons. 

The Osage soils are found along the Neosho River, its tributaries, 
and the streams draining the prairie soils. They are subject to 
overflow. The Osage clay has its largest development in the Neosho 
bottoms in the southwest part of the county. Where properly 
drained it is an excellent soil, giving good yields of corn, wheat, oats, 
and hay. A part of the type is forested with oak, pecan, and elm. 
The Osage silty clay loam is inextensive and of little present impor- 
tance. It is generally forested. When drained it is an excellent 
soil. The Osage loam consists of the material washed into the 
draws and minor stream bottoms of the prairie soils. It is used 
only for pasture and occasionally for hay. The Osage silt loam 
occurs in the bottoms of the Neosho River and of the larger streams 
draining the prairie country. It is poorly drained. Corn and 
alfalfa are grown successfully on the higher lying and better drained 
areas. A large part of the type is forested with walnut, pecan, and 
oak. 
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[Pustic Reso.uTion—No. 9.] 


JOINT RESOLUTION ° ‘Amending public resolution numbered eight, Fifty-sixth Congress, second 
session, approved February twenty-third, nineteen hundred and one, “providing for the printing 
annually of the report on field operations of the Division of Soils, Department of Agriculture.” 


Resolwed by the Senate anil House of Representatives of the United States of America 
in Congress assembled, That. public resolution numbered eight, Fifty-sixth Congress, 
“second session, approved February twenty-third, nineteen hundred arid one, be 
* amended by. striking out all after the resolving clause and inserting in lieu thereof 
the following:. : 
That thare shall be printed ten thousand five hundred copies of the report on field 
operations of the Division of Soils, Department of Agriculture, of which one thousand 
five hundred copies shall’be for the use of the Senate, three thousand copies for the use 
of the House of Representatives, and six thousand copies for the use of the Department 
of Agriculture: Provided, That in addition to the’number of copies above provided 
for there shall be printed, as soon as the manuscript can be prepared, with the neces- 
sary inaps-and illustrations to accompany it, a report on each area surveyed, in the 
form of. advance sheets, bound in paper covers, of which five hundred copies shall be 
for the use of each Senator from the State; two thousand copies for the use of each’ 
"Representative for the Congressional district or districts in which the survey is made, 
and one thousand copies for the. use of the Department of Agriculture. 
Approved, March 14, 1904. 


[On July 1, 1901, ‘the Division of Soils was reorganized as the Bureau of Soils.] 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The 
Natural Resources Conservation Service (NRCS) is committed 
to making its information accessible to all of its customers and 
employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FT C@ftc.usda.gov. 
For assistance with publications that include maps, graphs, or 
similar forms of information, you may also wish to contact our State 
or local office. You can locate the correct office and phone number 
at htto://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits 
discrimination in all its programs and activities on the basis of 
race, color, national origin, age, disability, and where applicable, 
sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or 
because all or a part of an individual’s income is derived from any 
public assistance program. (Not all prohibited bases apply to all 
programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 
720-2600 (voice and TDD). To file a complaint of discrimination 
write to USDA, Director, Office of Civil Rights, 1400 Independence 
Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 
795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal 
opportunity provider and employer. 
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